As the general population ages, there is a similar increase in the number of elderly physicians continuing to practice medicine, including anesthesiology. There are a variety of reasons for this, including financial need and inadequate retirement planning. Importantly, these older physicians may be a necessary resource for the adequate provision of health care in some specialties.[@CR1] Nevertheless, our clinical abilities are known to decline with age, especially when combined with exposure to lower case volumes.[@CR2] As a result, aging anesthesiologists are, to some degree, more likely than their younger colleagues to be associated with adverse events that give rise to both patient harm and an increased risk of litigation.[@CR3] All the same, because of the regional challenges of anesthesiology manpower, it may be desirable to help these individuals remain in appropriate practice as long as they continue to demonstrate clinical competence and do not compromise patient safety.

Tessler *et al.* reported that anesthesiologists in Ontario, Quebec, and British Columbia who were over the age of 65 yr had a 50% higher frequency of litigation and an almost twofold greater incidence of reported patient injury compared with anesthesiologists younger than 51 yr of age.[@CR3] Despite various study limitations, these results remain disturbing. It is not entirely clear what factors contribute to this apparent lapse in the quality of clinical care that older anesthesiologists provide. Furthermore, without overt evidence of deterioration in the level of skills, decisions about reducing clinical activities and retirement are left largely to an individual's self-assessment and judgment of clinical competence; this may contribute, at least in part, to these increased adverse events and poor outcomes. A more structured approach to tapering clinical activities and planning retirement may benefit both individuals and respective anesthesia departments and may ultimately improve patient safety.

Although anesthesiologists usually work within an inter-professional team, they are often the only anesthesia care provider present, making it a challenge to monitor the standard of care. This situation is compounded by the use of potent anesthetic and other vasoactive drugs with inherent rapid action that leaves little margin for error, the corresponding rapid time course for problems to become serious, and fewer safety checks (e.g., nurses, pharmacists) than elsewhere in medical practice.

Hence, this narrative review aims to summarize the current evidence on aging in anesthesiology. We searched PubMed using the subjects: "Physician Ageing", "Cognitive Function and Ageing", "Simulation", "Anesthesiologist Ageing", "Mandatory Retirement", and other related terms. Further search for appropriate material was performed after additional review of the reference lists in the searched articles (i.e., the so-called "snowballing" technique). In doing so, we aim to give more senior anesthesiologists and physician leaders insight into potential practice shortcomings that come about with aging. We suggest how aging anesthesiologists might tailor their practice to address aging issues and achieve an honourable and dignified conclusion to their respective careers. We review current methods used to assess competence and propose a strategy for ongoing evaluation of the older anesthesiologist in order to ensure continuing safe practice. We also review the obligations and rights of hospital management with respect to the older physician, with consideration for the applicable human rights legislation and hospital privileges. Our objective is to raise awareness of this issue and to stimulate discussion in prominent organizations, such as the Canadian Anesthesiologists' Society (CAS) or the College of Physicians and Surgeons of Canada (RCPSC), regarding a more systematic methodology than the individual or local measures we currently advocate.

Demographics {#Sec1}
============

Table [1](#Tab1){ref-type="table"} outlines the various age demographics of various physician groups. Up to 8.3% of anesthesiologists[@CR4] in the United States are older than 65 yr of age. In Canada, the numbers are somewhat higher, at 10-12%, depending on the source of information; however, the activity status of these respondents is not known. For example, at The Ottawa Hospital in 2012, all anesthesiologists older than 65 yr had discontinued on-call duties. Table 1DemographicsData sourceAge (yr)55-64\> 65\> 74United States 2010[@CR4]19.719.8United States 2010 anesthesiologists[@CR4]20.88.3Canadian Medical Association 2012 specialists^a^25.316.4Canadian Medical Association 2012 anesthesiologists^a^26.712Canadian Anesthesiologists' Society 2013 survey^b^2273The Ottawa Hospital Anesthesia Department 2012^c^25.38Data represent the percentage (%) in each age category.^a^Canadian Medical Association Masterfile 2012.^b^CAS Membership Survey 2013, P. Houston personal communication.^c^The Ottawa Hospital Department of Anesthesiology data, L. McHardy personal communication 2012.

Physiological changes of aging and the practice of anesthesiology {#Sec2}
=================================================================

The chronology and biology of aging varies amongst individuals, and it may be difficult to differentiate between the normal physiological aging process and changes secondary to disease, such as dementia, which has an incidence of 3-11% in those over 65 yr.[@CR1] Social stressors, illness, fatigue, and substance abuse (with an incidence as high as 15% in anesthesiologists)[@CR5] may also have variable effects on competence and are more common with aging.

Aviation experience has shown that performance of stressful and complex tasks as well as quick and effective appropriate decision-making is reduced in older pilots.[@CR6] In medicine, decreased job satisfaction, burnout, anxiety, depression, and fatigue are more common in older practitioners.[@CR7],[@CR8] In addition, there may be fear of failure and challenges to self-esteem. Older people tend to wake earlier in the morning and fatigue earlier in the day (described as "morningness"),[@CR9] making them more suited to work in the morning than later in the day. There is a declining ability to cope with on-call stress and sleep disruption along with an increasing susceptibility to fatigue and decreased vigilance. Night on-call work is a commonly cited reason for anesthesiologists to retire early.[@CR10]

Older adults take up to twice as long to process information as they age from their 20s through to their 70s.[@CR11] Analytical processing declines with age, with more reliance on experience, and more premature closure (i.e., failure to consider alternatives to the initial diagnosis). Flexibility and the ability to cope with environmental change are reduced.[@CR2]

The elderly are less likely to adopt new therapies, changing standards of care, and guidelines,[@CR2] and they are less responsive to traditional continuing medical education (CME) methods.[@CR12] Nevertheless, the older physician's experience may partly compensate by "pattern recognition" and the ability to see *the bigger picture*.[@CR13] Age was a negative predictor of competence in a review of the relationship between age and its impact on medical practice.[@CR1] There was considerable variability in the group of older physicians, indicating that some older physicians performed at the same or at a higher level than their younger colleagues. Nevertheless, on average, older physicians performed less well than younger physicians: their knowledge base was less likely to be up to date, patient interviews were shorter and blunter, history taking was not comprehensive (often overlooking important details), data gathering was incomplete, and important management strategies were left out.

Data available on neurocognitive changes with advancing age were reviewed by Trunkey.[@CR5] Aspects of the Wechsler Adult Intelligence Scale (WAIS) decline with advancing age from a score of 100 at age 20-24 yr to a score of 75 at age 70-74 yr. The MicroCog™ Assessment of Cognitive Functioning in the WAIS is designed to assess reactivity, attention, numeric recall, verbal memory, visuospatial facility, reasoning, and mental calculation. These show a consistent decline with age, although the correlation with clinical ability is not established.

Particularly pertinent to anesthesiology, manual dexterity and visual acuity[@CR9] are reduced, while physical and mental health problems are more common. Arthritis and decreased psychomotor agility may impede the physician's ability to perform technical procedures. Years of repetitive performance may partly compensate, but to a degree which has been poorly documented.

Visual impairments, such as cataracts and glaucoma, may impose serious handicaps if not remedied with appropriate corrective lenses and/or minor surgery. Hearing impairment may begin to manifest at approximately age 40 yr.[@CR14] Common hearing problems in anesthesiologists include presbycusis (hearing impairment in the high frequency range), abnormal loudness perception, tinnitus, and difficulty with sound localization. The problem is worsened with increasing levels of background noise and may interfere with alarm detection. In a study of 188 anesthesiologists aged 28-80 yr, 66% had an abnormal audiogram, and 37% were unaware of their hearing problem.[@CR14] It is not clear why, but acuity was worse than in the general population up to age 54 yr, but it was similar at older ages. Anesthesiologists are often dependent on auditory alarms that are often in competition with substantial background noise. Thirteen percent admitted difficulty detecting operating room alarms, and 7% had deficits that would be expected to interfere with alarm detection. The frequencies of operating room alarms vary, and the hearing deficit of 39% of tested anesthesiologists older than 65 yr revealed that one or more alarms were below the threshold of detectability.[@CR14]

Patient safety implications due to ongoing clinical activity of elderly physicians {#Sec3}
==================================================================================

Physicians in general {#Sec4}
---------------------

In a systematic review of physicians in the United States with regard to aging, medical knowledge, and quality of care, quality of care decreased with increasing time in practice,[@CR2] with elderly physicians being less likely to follow guidelines. Surprisingly, there was less effect on outcomes than expected,[@CR13] suggesting some compensation through experience (i.e., "pattern recognition"). A longer time from medical school graduation increased the likelihood of disciplinary action by state licensing boards,[@CR15] with physicians with more than 20 yr in practice more likely to have been disciplined.[@CR16],[@CR17] It was not clear if this was due to increased exposure to complaints, diminishing knowledge or skills, a combination of both, or perhaps other factors. Increasing surgeon age is associated with increased operative mortality with some but not all procedures,[@CR18]-[@CR20] especially those with low surgical case volumes. United States' emergency physicians in pre-retirement years (average age, 57 yr) were surveyed for concerns about their practice.[@CR21] Seventy-four percent reported less perceived ability to recover after "night work", 44% had high emotional exhaustion after a work shift, 36% had less ability to handle work stress, 28% had practice-limiting health problems, 25% were less willing to incorporate new methods into their practice, 42% had made inadequate financial preparation for retirement, and 44% feared loss of identity after retiring from practice.

In the United Kingdom, physicians can be referred to the National Clinical Assessment Service for assessment of performance concerns, e.g., clinical difficulties, misconduct, health problems, but not advancing age *per se*. In a 2011 report of 2009-2010 data, without adjustment for case load or acuity, physicians older than 60 yr were more likely than younger practitioners to be referred for assessment and removed from practice.[@CR22] Furthermore, from 2001-2012, there were 6,179 referrals, or five per 1,000 physicians per annum. Men were referred 2.5 times as often as women (while there is a 1.4 male:female physician ratio according to the United Kingdom National Health Service). Misconduct was more common in men, but clinical difficulties were equal. Six percent of referrals were anesthesiologists, and late career physicians (older than 55 yr) were referred almost six times more often than those early in their career (younger than 35 yr).[@CR23]

Anesthesiology {#Sec5}
--------------

Tessler[@CR3] reported the frequency of successful litigation and disability-weighted claims for anesthesiologists in British Columbia, Ontario, and Quebec from 1993-2002; data were derived from the Canadian Medical Protective Association (adjusted for case volume). Older anesthesiologists tended to care for fewer patients and were involved in less complex procedures. Anesthesiologists older than 65 yr were more likely to have litigation claims (1.5 odds ratio \[OR\]; 95% confidence interval \[CI\] 1.14 to 1.97) than those younger than 51 yr. Disability-weighted claims were even higher (1.94 OR; 95% CI 1.41 to 2.67). These increases were consistent for both low and higher acuity cases. The higher cost of the settlements in these actions may indicate more serious complications and patient outcomes.

The anesthesiology profession in Canada should consider this substantive age-related increase a "wake-up" call to examine this issue in more detail. Why do anesthesiologists 65 yr of age and older have a greater incidence of medicolegal actions against them than younger colleagues? Speculative explanations include easier fatigue, less vigilance, deviations from standard practice, and potentially less participation in continuing professional development (CPD).

A survey of 1,208 active and retired members of the American Society of Anesthesiologists in New England sought information on age-related practice issues.[@CR10] Although age was not a strong correlate of practice patterns, behaviour, or performance, a significant number of respondents perceived that advancing age was associated with physical and attitudinal changes, which could potentially influence fitness for duty as well as provider and patient wellbeing. Older anesthesiologists tended to work fewer hours (though with many up to 70-79 hr per week), and 60-80% of institutions did not have policies for reducing on-call activities or restricting practice and stress with advancing age.

Many older anesthesiologists would value objective evaluation of their performance.[@CR10] In our view, anesthesiologists tend to be more proactive than other physicians in planning for retirement by deciding themselves to retire from practice when they "felt it was time". Nevertheless, results of a systematic review[@CR24] showed that physicians in general had limited ability to self-assess their competence and abilities and suggested a need for external assessment. "Demands of night call", "difficult cases", "liability issues", "demands of workload", "burnout", and "economic factors" are commonly stated reasons for anesthesiologists' retirement.[@CR9]

Thus, the data are similar across different specialist groups and countries. We have described potential deficiencies in the practice of older physicians, from aging alone to other factors, and specifically in anesthesiology in view of Tessler's[@CR3] findings. Older anesthesiologists must be aware of the effects of aging that may affect their ability to practice effectively and competently and must deal with them appropriately. In order to benefit themselves and, most importantly, their patients, older anesthesiologists, their colleagues, and leaders in the specialty should adopt strategies for ongoing evaluation with modifications to practice where necessary. We think the available evidence suggests a proactive approach and suggest changing the default position (i.e., continuing practice until there is a problem detected by peers or a critical incident) to an annual review and demonstration of competence by simulation (similar to the aviation industry) once a certain age threshold is met.

Assessment of physicians for age-related decline in competence {#Sec6}
==============================================================

Although some informal assessment by peers does occur, anesthesiologists largely self-assess their coping ability for on-call and/or high-acuity cases. Physicians in general often have limited ability to assess their own competence, hence the necessity for external evaluation.[@CR12],[@CR24] Self-esteem, financial difficulties, lack of other activities, or staff shortages, coupled with poor insight may encourage individuals to continue working perhaps beyond their capabilities. As the physician population ages, more anesthesiologists may potentially remain in the workforce in clinical situations they may be unable to handle. Additional challenges to competence include dysfunctional or antisocial behaviour, failure to participate in CPD, substance abuse, and physical disability. Patients may be harmed due to the inability of aging anesthesiologists to recognize or adequately deal with crises. Cognitive assessment of physicians includes tests such as the MiniCog, MicroCog, Mini-Mental State Exam, and the clock-drawing test,[@CR5],[@CR17] but these do not evaluate crisis management. Physicians have a strong cognitive reserve, resulting from higher education and advanced medical training, that may mask signs of early cognitive impairment.[@CR17]

Regulatory bodies in Canada, such as the College of Physicians and Surgeons of Ontario (CPSO), have peer assessment programs that, in addition to random physician assessments, also mandate assessment after a complaint has been filed. Importantly, additional non-random assessments are performed on physicians in the year in which they reach age 70 yr, with repeat assessments every five years thereafter. These assessments are largely in the form of a chart review -- a process with obvious limitations. Peer assessment data obtained from the CPSO for 2009-2011 (Table [2](#Tab2){ref-type="table"}) show satisfactory results for 87-91% of random assessments; however, at age 70 yr, the figures drop to 74-83%. Reassessments of physicians who performed poorly occurred in 7-9% of those in the random group and 15-17% of those in the age 70 group.[1](#Fn1){ref-type="fn"} A reassessment no longer involves an interview; instead, the physician meets with a review panel consisting of CPSO staff and two physicians from the same discipline who may ask clinical questions similar to those in the RCPSC examinations. Table 2CPSO peer assessment data from 2009-2011Satisfactory AssessmentRe-AssessmentInterview or Review Panel200920102011200920102011200920102011Overall83%86%85%11%10%10%6%4%5%Random87%91%91%9%7%7%4%2%2%Age 7083%74%74%15%17%17%2%9%9%Age 70+80%84%84%13%8%8%7%8%8%CPSO = College of Physicians and Surgeons of Ontario.

A better assessment method may be the so-called "360 degree" assessment currently used by the College of Physicians and Surgeons of Alberta and the CPSO.[@CR25] This evaluation involves multisource feedback from peers, patients, and non-physician colleagues and rates the individual's knowledge, communication skills, overall personality, and collegiality. Nevertheless, other healthcare professionals may have limited insight into expertise in anesthesiology, especially if the physician being assessed selects the persons to provide feedback. Furthermore, patient feedback may be limited by the brief period during which the anesthesiologist spends with the conscious patient. Patients may be satisfied if the analgesia was adequate and nausea and vomiting were treated, despite unknowingly having experienced a critical incident during anesthesia. In Alberta, physicians who score in the lower third are subjected to an on-site assessment of their clinical practice, with 1% having been subsequently assessed as requiring remedial training.[@CR17] Then again, the value of structured clinical observation of operating room practice is limited by the brevity of the encounter as well as the infrequency and unpredictability of crises.

During testing for cognitive impairment, there may be big differences between performance in the test room and in the workplace. The older physician's wisdom and experience often compensate for any cognitive impairment, and this compensatory method fails only in advanced stages of cognitive impairment.[@CR9]

Standards are imposed by other professions with similar responsibilities. The assessment of competence for airline pilots is much more rigorous than for physicians and includes a medical exam every six months, random drug tests, and annual simulation. Simulation failure is grounds for remediation. In Canada, since December 2012, Air Canada™ pilots may continue to fly beyond age 60, but only with the flight deck presence of another pilot younger than 60.

Simulation {#Sec7}
----------

Simulation has been used widely in the aviation industry for pilot training and assessment. It also has uses for assessing competence in automobile driving as well as for military and nuclear power plant settings.[@CR26] In medicine, there has been increasing interest and application over the last couple of decades, especially for assessment and training for the management of unexpected rare events.[@CR27] Systematic reviews have confirmed the effectiveness of simulation training for various skills,[@CR28] and it is highly effective for resuscitation.[@CR29] Simulation training transfers knowledge and skill sets from the simulated environment to the clinical setting, both for procedural skills[@CR30] and non-technical skills for crisis resource management (CRM).[@CR31] Most of this literature is based on the experience of post-graduate trainees, but a few studies have demonstrated that simulation-based education is effective for long-term retention of procedural skills and useful for consultant-level anesthesiologists.[@CR32]

Simulation serves both formative (assessment *for* learning by identification of weaknesses and deficiencies for correction) and summative (assessment *of* learning for achievement of an adequate standard of practice) purposes. Importantly, it facilitates assessment of CRM, which is crucial and not well addressed by other assessment methods.[@CR33],[@CR34]

Many Canadian consultant-level anesthesiologists, and not just those deemed elderly, fear instructors' judgments and are intimidated by the simulated environment.[@CR35] Self-debriefing after a simulated practice may help to overcome this perceived barrier. This refers to debriefing performed by the "learner" him/herself without any instructor, and it is effective for residents learning CRM both individually and with an inter-professional team.[@CR36],[@CR37] This approach could be used for assessing anesthesiologists, especially the elderly who might be most concerned with the instructor's judgment. As yet, however, there are no specific data available for this group.

A recent simulation-based study demonstrated decreasing competency for performing cricothyrotomy, both with increasing age and time from residency, even after standardized training.[@CR38] This suggests that older anesthesiologists may require more tailored simulation CPD.[@CR38] The same investigators found that technical and non-technical skills in post-graduate trainee anesthesiologists were not independent of each other,[@CR39] suggesting that assessment of one type of skill may allow extrapolation to others. Finally, a recent systematic review on the role of simulation in CPD for acute care physicians (including anesthesiologists) found only 30 studies focusing on the effectiveness of simulation-based education for CPD.[@CR40] A limitation, however, was that none of these studies focused on older practitioners. Ten of the studies in that systematic review described a positive learning experience with simulation and a perceived improved impact on clinical practice using self-assessment. Most demonstrated both immediate and/or sustained improvements in educational outcomes.

Miller's pyramid (Figure) describes a hierarchical framework for assessment, from the basic "knows" level (knowledge only), followed by the "knows how" level (can describe how to apply knowledge), through to the "shows how" (simulation) level, with the "does" (clinical setting) level being the highest.[@CR41] While simulation assessment for physicians remains controversial,[@CR42] it is currently the only way to "show how", especially for management of unpredictable rare clinical crises. Simulation might be an effective tool to assess competency and (re)train anesthesiologists who are seeking active clinical status.[@CR43] These physicians are a heterogeneous group and not always elderly. Boulet showed that expert assessment of video performances was appropriate for setting standards on several mannequin-based emergency scenarios.[@CR44] In the systematic review by Khanduja *et al*.,[@CR45] the authors found only nine studies reporting their only objective as the psychometric properties of the assessment of simulation performance, mainly establishing the discriminative validity of an assessment tool and concentrating on a single aspect of evidence of validity. Murray suggested that there is satisfactory validity for assessments of simulation performance of staff anesthesiologists from university and community hospitals, anesthesiology residents, and medical students,[@CR46] but Boulet and Murray concluded that "it is not clear how judgments of minimal competence should or could be made".[@CR42]FigureMiller's pyramid.[@CR40] With permission from: *Miller GE*. The assessment of clinical skills/ competence/ performance. Acad Med 1990; 65: s63-s7.

Simulation has been used to assess the ability of student nurse anesthetists and anesthesia resident physician trainees to manage crises.[@CR46] Although there are limited specific data about elderly anesthesiologists and simulation-based education, literature on the effectiveness of simulation is growing quickly, including the demonstration of skills transfer from the simulation centre to the operating room and the impact on patient outcome and safety.[@CR31],[@CR45] Older physicians may consider it unfair to undergo regular evaluations when younger physicians do not, but older physicians are considered a group with higher risks who require specific attention and opportunities to maintain competence. We suggest exploring the use of simulation to assist elderly anesthesiologists during the pre-retirement phase of their careers.

Medicolegal issues[2](#Fn2){ref-type="fn"} {#Sec8}
==========================================

The law in a nutshell {#Sec9}
---------------------

Physicians older than 65 yr may face societal, peer, or institutional pressure to retire from practice. Reasons include: (i) the need to make positions and resources available to recruit recently trained physicians who may have skills that are more up to date; (ii) to allow for a more dignified departure from practice; and (iii) to maintain a high standard of patient care and safety given the previously mentioned problems identified with the practice of some older physicians. The following information is intended to be helpful for older physicians considering or being asked to consider retirement from practice.

Canadian provincial and federal human rights legislation prohibits discrimination in the workplace on various grounds, including mandatory retirement on the basis of age (e.g., refer to the Ontario Human Rights Code).[@CR47] These laws are available on the provincial websites.[@CR48] This legislation does not mean that employers cannot have retirement programs, only that they cannot be mandatory.[@CR49] Nevertheless, there are exceptions -- federal judges must retire at age 70-75 and senators at age 75. With regard to mandatory retirement, the fundamental principle is that the ability to do a job should be determined on an individual basis and should not be related to age.

Certain rights afforded to employees under provincial human rights legislation may be limited if an employer can demonstrate that there is a *bona fide* occupational requirement (BFOR).[@CR50] If age is considered a BFOR, the employer may set an age for mandatory retirement. This logically could be a concern for hospital-based physicians in certain disciplines where the work is physically or technically demanding and involves issues of patient safety.

Legislation also requires employers to accommodate older workers' needs, which may include part-time work, job redesign, reduced hours, or job retraining. This could include a phased retirement policy (as described below).

Employers may also accommodate older workers if they demonstrate through performance evaluation that they can still perform their duties. In certain industries, however, it may be impossible to conduct an appropriate performance evaluation for various reasons (e.g., safety concerns). This is one of the reasons why firefighters are required to retire at age 60.[@CR51]

Most physicians are not considered employees and may "fall between the cracks" with regard to human rights and employment law. Hospital-based doctors are governed by hospital and health region bylaws within which practice privileges for medical staff are issued and approved annually. Some hospitals require physicians to change their clinical status (to inactive) or to retire at 65-70 yr of age. In a court challenge of this requirement (Stoffman *vs* Vancouver General Hospital),[@CR52] a group of physicians ultimately lost their challenge under the *Charter of Rights and Freedoms* at the Supreme Court of Canada. In that case, the court appeared receptive to the hospital's argument that it needed staff positions for younger more recently trained physicians as well as to arguments that a program of skill testing would be disruptive to staff and too costly to implement.

With respect to medical partnerships, provincial human rights legislation is applicable only when a partner may be designated as an employee of the partnership. In a recent Supreme Court of Canada decision,[@CR53] the court held that the British Columbia Human Rights Tribunal did not have jurisdiction to hear a complaint brought by a partner of a law firm challenging the firm's mandatory retirement policy. The court found that, in the absence of any genuine control over a partner with respect to significant decisions affecting the workplace, the provincial human rights legislation was not applicable as the partner was not in an employment relationship with the partnership. Although this case clearly illustrates that mandatory retirement provisions may be included in partnership agreements, it is still possible for a partner to be considered an employee if they have little control or influence over the partnership's management. Physicians in partnerships with a mandatory retirement policy or those contemplating the adoption of such a policy should review this decision in detail.

Canadian law at present appears to allow for mandatory retirement policies where safety may be an issue. The courts have stipulated that employers and hospital boards must evaluate and allow for continued clinical work where there is evidence of clinical competence.[@CR52],[@CR54] In anesthesiology departments, the most likely implementation of a phased retirement program would be (i) a departmental policy at the university or hospital level or (ii) in a section of the applicable partnership agreement. Each of these would need to outline continuing educational and examination requirements as well as applicable mechanisms for dispute resolution. The pressure to introduce programs to bolster patient safety will only increase the demand for such programs in the future. The phased retirement policy outlined below provides an example of a measured and justifiable limitation to the rights of anesthesiologists. In our view, the courts would likely uphold the implementation of such a policy.

What does this mean for older physicians who are approaching an age where retirement is considered a societal or professional norm? First, they must be familiar with their departmental, health region, and hospital bylaws. If these address mandatory retirement or changes in practice and if they wish to continue their practice, they should obtain legal advice and investigate the pertinent provincial legislation. Willingness to undergo performance evaluation and the support of the department head might also be required.

What can the anesthesiologist do? {#Sec10}
=================================

Warner[@CR55] advocates not to "rush to take away the keys", but instead, to begin by reducing night call (to avoid the associated fatigue) and shortening schedules.

We suggest developing a plan for retirement[@CR12] that includes a shorter work week, elimination of on-call night shifts, a gradual reduction in responsibilities, and/or a modification in the scope of practice. High-acuity cases that require rapid cognitive processing are best avoided, together with other aspects of anesthesia practice that have a higher frequency of sudden and challenging cardiovascular and respiratory emergencies. In addition, for the higher acuity cases, more time should be scheduled for the assessment of patients with complex medical problems. Furthermore, additional assistance for older anesthesiologists (see below) should be provided if they are scheduled for more complex cases that cannot otherwise be avoided.

Assessment and maintenance of a healthy lifestyle[@CR11] could include an annual "executive" medical examination (or equivalent) at ages older than 60 yr, with a detailed report provided to the department head. In addition, it is important to listen carefully to concerns expressed by colleagues and friends, noting and appropriately pursuing any symptoms suggestive of potential cognitive decline. Perhaps an annual cognitive function assessment should be undertaken at age 65-70 yr and older, again with a report provided to the department head. This could be one part of an annual fitness-to-practice assessment.

What can the anesthesiology department do? {#Sec11}
==========================================

The weakness of self-assessment limits the effectiveness of these suggestions in assisting departments in their decisions regarding their aging colleagues, hence the need to be proactive and to consider introducing a structured "winding down" policy. Older anesthesiologists should be assigned to less challenging work; this should be possible in most departments. Provision of more assistance for the older anesthesiologist from other staff anesthesiologists, residents, or anesthesia assistants should be considered for certain cases as appropriate (c.f., the presence of a second pilot on the flight deck in aviation), but arguably, this may be logistically difficult. Indeed, there is a lack of published data to indicate whether or not this so-called "supervisory practice model"[@CR56] improves patient safety and reduces malpractice lawsuits. The older anesthesiologist may be less suited for on-call activities and higher acuity cases, and anesthesiology departments may need to allow for adjustments in scheduling when planning recruitment. The department may need to assist with acquiring appropriate assessments to ensure fitness-to-practice and, ideally, should conduct the appropriate performance evaluations internally rather than relying on external regulatory body assessments. There should be on-site observation of practice by anesthesiologists appointed by the university (ideally not the site chief *per se*, but perhaps younger colleagues -- maybe ten or more years out of residency). This could also be a responsibility of the health region. Some anesthetic partnership practices are establishing phased retirement plans[@CR57] similar to the proposal below with progressive reductions in on-call and OR schedule assignments.

Structured "winding down" of clinical activities {#Sec12}
================================================

Perhaps there should be a role for the CAS, in a similar manner as that for the CPSO but with a focus on the pertinent anesthesia issues. A high-level national approach from the CAS or RCPSC could provide for a system change that could be standardized and include non-hospital practitioners.

In the absence of a national policy, we suggest local initiatives. Table [3](#Tab3){ref-type="table"} shows an example of a structured *winding down* of clinical activities for the anesthesiologist nearing retirement. Of course, the anesthesiologist may reduce activities earlier than these timelines within the limits of departmental policies. Acknowledging the variability in the aging process, the anesthesiologist who wants to make changes in practice activities at an older age should demonstrate clinical competence annually using simulation sessions to assess and practice crisis management. It could be reasonably argued that all anesthesiologists should perform this assessment annually, but it may be more practical and acceptable to begin with this higher risk group. The financial and logistical considerations for this venture would need to be developed locally. Table 3An example of structured pre-retirement "winding down" of clinical activitiesAge (yr)Practice activities60-64• no further on-call duties (to avoid interrupted sleep, stress of higher case acuity, limited help available to deal with crises)\
• recommend annual simulation CPD to practice and assess crisis management65-69• no further high-intensity/high-acuity cases (to be defined for the individual, with no exceptions unless in a life-or-limb crisis)\> 70• retirement from operating room clinical practice\
• if desired, replace with non-operating room clinical or non-clinical activities such as pre-anesthesia assessment clinic, administration, research, mentoring, educationCPD = Continuing Professional Development.Note: the anesthesiologist who wishes to make changes in practice activities at an older age should demonstrate clinical competence annually using simulation sessions to assess and practice crisis management.

There are potential benefits to this approach for patients, individual physicians, partnerships, and departments. Although specific associations between older of physicians and adverse events can be difficult to ascertain, patient safety remains paramount. Physicians will have less uncertainty about their end-of-career course with proper planning that facilitates less stress and provides protection from external pressures to carry out cases with which they may feel less at ease. With this in place, perhaps regulatory bodies would even consider forgoing their own performance reviews. If adverse events do occur despite this approach, then at least the individuals will have shown due diligence to ensure a responsible approach and insight into this aspect of their work activities towards the end of their career. Similarly, depending on local factors and policies, the department will also have shown a responsible approach and insight into this aspect of the work activities of individuals towards the end of their careers. This may also lead to an improved ability to plan for hiring personnel to cover on-call and to take care of higher acuity cases. Importantly, the individual hospital and anesthesiology departments will benefit from the continued presence of practicing elderly physicians who should be less stressed yet still willing to be present for the educational benefit of their less experienced colleagues.
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